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[0027] 

Embodiments of the Invention 

FIG. 1 is a block diagram showing main components of a 
microcomputer according to an embodiment of the present invention. 
The microcomputer according to the present invention includes a 
register file 1, a CPU 2, a context saving memory 3, a memory 4, and 
a transfer unit 5. 
[0028] 

The register file 1 consists of register set A (GRA) and 
register set B (GAB) . Whenever task switching occurs, the CPU 2 
switches between register sets A and B and uses one of them to 
execute a task of CPU 2. 
[0029] 
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The CPU 2 executes each task in turn while it switches tasks. 
When a task switching event occurs, the CPU 2 switches from one task 
to another in ascending or descending order of task number according 
to a task enable flag of the transfer unit 5. Task switching events 
include a periodic timer interrupt, a serial transfer interrupt, and 
a task switching instruction, for example. 
[0030] 

The context saving memory 3 is a memory for saving information 
concerning a task that is not currently being executed by the CPU 2. 
Information concerning a task is context including the contents of a 
register set, the contents of a processor status word (PSW), the 
contents of a program counter (PC) and so on. 
[0031] 

The memory 4 stores data to be processed by the CPU 2 during 
execution of a task. The transfer unit 5 restores the context of the 
next task to be executed by the CPU 2 from the context saving memory 
3 to a register set that is not in use and switches from one register 
set to another whenever a task switching event occurs. While the CPU 
2 is executing the next task by using the new register set, the 
transfer unit 5 saves the contents of the register set used before 
the switching into the context saving memory 3 . 
[0062] 

FIG. 5 is a flowchart of the processing at the time of the task 
switching. In the drawing, at the time of the task switching the 
"CPU, transfer unit" and the "transfer unit" show a flow in which the 
CPU 2 and the transfer unit 5 are synchronized and processed in 
parallel, and a flow which is independently processed by the transfer 
unit 5, respectively. 
[0063] 

The flowchart of the drawing shows a flow in which, while the 
CPU 2 is in the midst of executing a task 1 by using the register set 
A, a task switching request occurs, and the task is switched to a 
task 2. When the task switching request occurs, the CPU 2 
temporarily stops the task in the midst of being executed, and moves 
to a task switching processing. In this task switching, the CPU 2 is 
processed by a PLA 209 similarly to an interruption processing, and 
the transfer unit 5 is processed by a sequencer 55. 

Explanation of the Figures: 
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FIG. 4 

1 Register file 

51 Transfer control unit 

54 RAM address controller 

55 Sequencer 

59 Task enable flag controller 

62 Task number controller 

64 Memory control unit 

65 CTXMEM write controller 

66 CTXMEM read controller 

67 Register write controller 

68 Register read controller 

FIG. 5 

#1 CPU, transfer unit 

#2 Task switching request 

#3 Task 1 (GRA) 

#4 Return OAB save step 51 

#5 Return PC save step 52 

#6 Return PSW save step 53 

#7 Register return of task 2 step 54 

Return register (GRB) 

#8 PC return of task 2 step 55 

#9 PSW return of task 2 step 56 

#10 Timer set of task 2 step 57 

#11 OAB return of task 2 step 58 

#12 Register set switching step 59 

#13 Save operation activation of register set GRA step 60 

#14 Branch to task 2 step 61 

#15 Task 2 (GRB) 

#16 Transfer unit 

#17 Save start of register set (GRA) 

#18 Register save of task 1 step 62 

Save register (GRA) 

#19 Save completion of register set (GRA) 



Citation 2 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number : 

(43) Date of publication of application 



07.08.1998 



10-207717 



(51) Int. CI. 



G06F 9/46 



G06F 9/46 




(21) Application number : 09-006007 (71) Applicant : MATSUSHITA 

ELECTRIC IND CO 
LTD 



(54) MICROCOMPUTER 

(57) Abstract: 
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*88WSRAM4 0 2<D7 FVX££fiW&. 

[0 05 0] *>-*>1J-5 5tt. CPU^CDjg&g* 
fcfSDT. CBUS5 0 3<D$l)ep^SjSKffllSPrt©l^^ 40 

[oo5i] zztfroiyvvsekt. cpu&mit 

[005 2] ^^^^#^Ut?X^5 7». ***$J9 
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[0 05 3] *a*iTOpy**5 6*J:Wfcirx*« 
#US?^*57B, COREBUS508tCfe^Sn 

[0054] =3>^+XFiIi8^^ i ;7FU^t'i>^^ 

5 8«. av?-** Fiis^-ty 3^r^-fe^-r^#jft 

^WS^^T, V-^r>1f5 5^3>^*XF 

[0 0 5 6] B4i£, 02<Dv>f ^arOfcf^-dKDS 
3HWW5 icr>i0l¥ai«:»^i, a>^**FiliS^ 
* y 3©± OBIBft taw 9 ^it* 

if X l/5>* * 5 7 Kf&jfiS ftfc *X £ 7 s 

y*sorr*iid, *x*ira7 94WM5 9ttco 

REBUS5 0 8©^-*£*X*|!FpJ:77*5 6tt:g: 

[0 05 6] «*X*#*|uy**8 0tt. CPU#3g 
«B»T*©***©**«HW*. tt****?!'*? 

**6 1fct. CPU*S31^Ellff*©^Xi'«:^«3|ftt>^ 

[0057] *X*##8«&6 2«:, *X*f*nj77 

*5 e©rt«iaarx^##u^^eo©rt8iv-» 

^>^5 5^W^TSUyx^»jRm^i*A^L, X 

3g*X*#-SfU^;**6 0, 
S5***#*fU^X*6 1 <WW**ft*ftK§r«. 
^>Jr>1f5 5^ai^S«R®-^)^^5>^ @ 

9«c*Hir«3*i-ci>a. *x*##Wfl>ww#c 
^^^#^u^^^®&f^artg«, hi itciftsti 

[0 05 8] 09KJ;*£, «Eirt?mShTl>* <*5 

&c, U^^^S-^u^^^e i3&ss^ft*6n&co«^ 

— 5r>tf5 5©*^- F0r*9* »***## US?* 
*5 7fc£^***#lf U^**6 0#St&;i6ft 

[0059] US>**HZ7 FAteffl7-7*6 3kt, CP 

5*r**3, U^^-fe7 hA<&B7^*#ltDB& U 
^^t^A^ffifflU 0(DB$ v U^**B£ffiffl-r 

So 

[0060] ^*';w»»e4tt. 

B4tt, n>r-^XFiSl^^y 3^<Dx-^(DS#ii 
**W»-r*a>'f *x hiliS^«yS»]&»8llfl|IB6 
5i, 3>^+^Fiiifi^^y 3^60^-^<Dg^ffl 
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h<t>?- zomxtti b mm* h v * m&ai lmw 

[006 1 ] 04«C^*rn>^^XhiiiB>^»;3«, 

zzt&A&vimfot&m&omi&zfrsi,* 6 4>u 

F<D«fir*£. 6 4 F£4olc#SIU ftnbtc 

Z (SP) , ^-^U^X* (DO, DK D2, D 
3) , T FU^U^X* (AO, Al> , 
f-^X7-F (PSW) , £X*£^- (TT) , 10 
t^7>K7FU^^^^7 (OAB) j Srilj8t"S. 1 
6fc^ F*KDU^X#«, TftG>8fcT? F#7 FUXCD 

[0 0 6 2] B5«> ^^^OftA^co^Sco^n- 
**-FTNfe*. H@tcte^-c\ rcPU, KSSSj , 

rcassj «^n^n, ^^^«o»^cccpu2*j 

[0063] mm<DyU-? + -HZ. CPU2#U^ 20 
LTt>&. CPU2tt> *X£W9ft*.g##2fe£T* 

*jyiiI^SI«:PLA2 0 96cJ:0«yiSti, 

[0064] H6, 07, 08«, #X2$J«?&ili&S 
©*^>£^*-F£^THT**. SSfci*, *W 
5>y(T2, Tl>, IAB202, PFC203, 30 
I R2 0 7, MIR2 1 0, ABUS501, BBUS 
502, C BUS 5 0 3, ALU2 1 1, ALB 2 1 
2, OAB213, STB214, LDB215, AR 
AMBUS504, D RAMBUS 5 0 5©|*i§#, & 

[0065] ABUS, BBUS. CBUS<Z)JB 

So 

[006 6] 09tt, KSSP5(D^— SOtfB 5 fc<fc* 40 
&8&<&KlfE&>SUc0T*O, is->r>y5 box?- 

Yio&VZA ^^V&K.^ 3>t^x FiI>By*:';3C!> 
7 FUX (address) bf-Z (data) 
S^foJ (R/W) , /tx (ABUS, BBUS, CBU 
S) , ZXZ^XsVlsZ (PRVTSK, CRNTT 
SK, NEXTTSK), l/^^7T-fM^7 
9 (GRARUN) <Dt^#^ft^tt@^3tlTt>£. 

[0 06 7] Sj^l^OWttn^^^Ffiia^^';^ 
<DSti*<&Sr, R«n>^tXFiijl^*y^6<0^ 
HJL4**i*ftjj*LTl>£ 0 so 
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[0 06 8] fflm<D'*ZOmt£* ?3tt$?w$tlft$> 

To 1 d j D»*g3m£BS 
^T?»fUrC^^^^CD3>^^^h^iU Trie 

^(Dn>^xF*fi-ro raddressj(Di© 
Tcrnttskj, rnexttskj, Tprvt 

skj s^^u^x^crntts 

K60, £*X?#-^Ui>X#NEXTTSK5 7, I? 
*X£#-*f U^X£PRVTSK6 1<DF*J§£1 6f&t, 
tcmZmb, fflZtt. F0C0r C rnttsk + 

1 2 J fctCRNTTSKtDrtS ri J £1 efcOfcjBK: 
1 2£illl#Uteffi T2 8J 4n>^^h^iiB^^ycr> 
TFUXtCTSCi^OTC^o 

[0069] mm<z>z?-bte£v$ a 6 

"C\ WAtf^OX^-F 0«, 06 AW-f 4^1/0 K 

[0 07 0] 01 Otf, &*X*©:/t!if5A*-5>* 
£ili§-r*RAM4 0 2(D«F^«iaO«fiS^l//ta'e 

^A^aatr&iitt^. r Fu^o*>6r fux7$ 

[0 0 7 1 ] H5, S6 V S7 V 08, 09KS 

[007 2] <Xf- HO>CPU2«^X^0»A 
S^^4^©0AB2 1 30??g^^^^>^T2, T 

i r^n-e^B bus tcmttz. 

[0 07 3] ®iS5 6i, 3!*X##-^l^X*Qfl!& 
^l^OT, ABUStCtiPCCDiiiaTFU^2#acr> 
Tffi8e^ h*^r>r^>^T2"C, ±f!8fcf^ F^3r-f 

$>^TlT^n^nABUStCffi^T-6itfc(C v C 
P U*«B BUS tea* UteO A BCDrtS^C BU StcK 
3>^xFiiiB^^';o2 8Si6i2 9#atc 
(^^^^5 1) # CRNTTSKOF*? 
§«rPRVTSKCCe^-r-S. 

[0 0 74] ABUS{CW^5n/diaTFU^», C 
PUtc<fc?)ALU^iiLTALB2 1 2lcffik2tiZ> 9 

[007 5] <Xt x -F 1 >CPUWALBKl»WSn 
1t&MTVUX*:l AB2 0 2frCjgg*r^<i:i*>CC, A 
ROMBUS£fflLt, ARAMBUS«ClB*-r*. $ 
/c, ABUSK:PFC203(Drtg^, BBUSKS& 

r 1 j ^r-etl^tlffl^lL, HfT+ra-?*:*** 1<0R 
(^a^A/7^7>^Offl) ^ALU(C<t05t» 
lt#ifSSOTfi8^^ F«STB2 1 4tCfiS3 
ft, *-U>^2rDRAMBUSfc:a;*j;*ti£ 0 It 
Sfe»(0±ti8hr9 FttALBtCffiffl§nS 0 Sfo-C, 
C P U«R AM4 0 2 CO 2 SffiftCSO #^©T(i8 e 
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h£«£&tf ^5 2) , 

[0076] SBSSSt*;^- b 1 TiJfHjfc Ltj;i\ 

#ftOft«Si, m*$Otit&< 977206® 

[0077] <zr-b2>cpmtyj 

Lfcl AB(Df*?g«:-r>^y^>^2 0 1(CJ:D + 1 
0, AROMBUS£MbTARAMBUSKffl;frr£ 

Jb&8 fcTy h£DR AMBUS Ctfcftt7LT, RAM4 0 

1 ©P SW©rt^£ABUS$CtH#T&c 

[0 0 7 8] SSSa56i^>f ^>^T2rABUStca* 
SftfcPSWOftg^ CBUSfclijgU 3>?*** 

hiiis^^i;a>26statc##ii* (x^^^5 3) , 
tit. wm&yz*A?z>\<>¥xz*zi v 

xf-h2j:0x^-h8OHr^ figgst*^ 

X*-fe? hBKotfLTT^-feXU XT— hQJrDXr- 
-H4<oraT«, U^X£^z* hAK*tOTT#-feX 

[0079] <Xir-h3>CPUtt> ABUSKWA 
$nfc*^^2©^0Sf6*SaSiE5tiTC^RAM4 0 

2 C[)r F U X £ A L U £fi bT A L B CC&JfrT £ 0 
[008 0] iB*g&(£, &*X^#^U^X£<Drtg 

r2jtcs^c>r, a?^^2<o^o#ife^a®3nrci 

SRAM4 0 2OT FUX4#ffiOT&8fcT* h£;W 
5>^T2t, ±ft8^* h£*^>^Tir*;h^ 
tlABUStcHi^T^iifeCC, gJtM^KD*^^ 
^TlXg#aiLfc£X^2(DSPL£, WSV^T 
2-CCBUS*Cffi^5. £/c, *^S>2T2r«:a 
>?**XhjIS^y©3 3#»£§g#ajU *>f$> 

ixcBusKttjjrr*. cBusccttttstifcs 

P LOfl^fc £V S P HOrtgttB B U S 
U^X^-fe ^ h BOS PL^C^S P HCCffitt^ti^ 
(X^*:/54). 

[008 1] <Xf*-h4>CPUtt, ALBKt8ifi3 
tlftr FUX£I ABfc&j£r*±<!:4>(C. AROMB 
USfcilbTARAMBUStCtftfjU RAM402© 
4#i^6*X*20K9#J60T<a8t^ 
b-C, LDBtc&Jfrf*. 

[0 08 2] ®£8Stt. UlM *^©*-f 5>yTlT 
n>^+XhiiiSy*yfl[>3 4Sft*>6S*ai^D0 
<DF*3§4. CBUSfctitfJU BBUS*fflb-CU^X 
hBODOCCffifiW-^iittC. *^$>^T1 

^Wl/TCBUSCcaj^U, BBUStfflbTU^X* 
•te? h BOD 1 fcfclfrr* (Xf 7^54) . 
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[0083] <*7W5>CPUtt. LDB©ft§^ 
ABUSOCtftfrU ALU^fflLrALBCCttfft^-^i 

0+ 1 bfcT FUX£ARAMBUSCCtf}#l/t, RA 
M4 0 l©5Si^&£x^2©^9SJ60±{i8^;> 

h«rS^BBU LDBfcftifrr-S Uf^55). 

[0 0 8 4] igi£B&«> *^-h4<fcHWKc m D2<D(*J 
Stei^D30rtS^^>r+^ hilig^^D^e^ 
ttSLT, U^X*-fe? FBOD2, D3K-£*l^ftte» 
10 <X^?:754> . 

[0085] <^7 x -h6>CPU(i. AL B 
ftfc*X£2©M9#«&©Tft8fc:? h©F*?££I AB 
<DTfi8bTv FK:«iW-r6ift(C, LDBOrtS*AB 

usccm^u ALu^aiLrssABusccaj^ 

-5. CPUttABUSfca#bfc*X*2©IS9#»© 
±ffi8br? F£ALU£MLTALBK:t&lfl-r£. 

[0 0 86] X^-h4£PH$fc, A0OT 

4S8tr? HOrt#teJ;tf±&8fcr5> hOF^S€n>^+ 
XhjliB^*9jfc6ic#ail/T, Ui>X£*te?hB©A 
20 0U A0H6C«ti^nt&»W-6 (Xf-9^54) . 

[0087] <X^-h7>CPU», ALBl£«#l3 
ftfc*X^2©M9griS©±flr8 KDf*J§£IAB 
<D±ft8tf? hCCtS^b (^f7^55) , IABOft 
£ * A R O M B U S ttttr 1/ X £ X 9 2 © R 9 # tfcfe 6 
I F B &Cf&#3T&„ 

[0 0 8 8] IBSWU. ^7 s —h4tl^l«CC, A 1 <DT 
ttB V? h©ft#te<fcDLh&8 fcT? h©f**g£n>^* 
^hjiSy^e0^6^ffll/T, U^x£-fe? hBOA 

il. a i Htczti^mmrz. 

30 [0089] <X^-H8>CPUtt, BBUSJCffl^J 
$nyh^X^20PSWOrtS$rALUJ&fflLTABU 
Stcm^L, PSW2 0 5CC«»"T-S (X^!?^5 
6) . |Jlf>fi';l/'C7x9^L/fc^€:^^9 
7t 2 0 6fc?&irr&£&K:, ^^^2©R0f»* + 
1 O/tr KUm8m^7x -^1, 1FB(C 

[0 09 0] «jH8Ptt. mVAZfrOZJ* >^T1X 
nVf'+X hiiiB^- : E:»JCD4 2#Jftd>6^!aUfc^X 
^2<DPSWOrtg^r, ^>^T2TCBUSK:UJ 
40 ^T-5ift{CBBUSCC^T^. 

2r^*fflUc4 3#a©rtSS:. ^^^O^f^H%. 
^-S^X^^^v5 2(Cft)WTS (X-f ^57) 0 

[009 1 ] <^x-F9>CPU«, ^X^2<D#^ 

* I R 2 o 7 w:^Lr^^ow^re*fi-r^iftcc, 

BBUStcatt?nft:^X^2O0ABOrt^ALU 
^fflU-CALBKlt&W-r-S Uf^58) . 
[0 0 92] 8Jlf-Y^;KD^^5>yT 1-C 

a > ? + X F ilia M * U O 4 4 «ttrt>6 ttt b 1c $ X 
^2<DOABLCDF l ?S J &, ^-f S >^T2"CCBUS(C 
50 tH^'TSi^BBUStCgiS'rSo 
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T2r&#ffibfc4 5#»cDrtS£, *^$>^T1T? 
CBUSR:ttl*"rai*CcBBUSk:|ggJ-rio 36 
fc v &*X*##U^X*NEXTTSK©rtg*^# 
X*##uyX*CRNTTSKfc(ggU NEXTT 

[6 0 9 3] KS3&236CC, UVXZ-bvhAim? 

SCffiffl-f £L^X*-fe? hSrBfflfltCtS (Xf^5 
9) . 

[0094] <X^-hl 0>CPUt2 v ALBCOfeffi 10 
3ft^S£#X^2(DOABK»ifiU *X^20D# 
^IBSSRi«i4fiUX^fT^ Uf7^6 1 ) „ fit 

or, x^-n i«b«2, ^mmo^om^smt 
loo & $]mmiz, $A2®v&7L^mmoz 

X* 1©3>7**X hr*&SPLfc<fctfSPH*l^ 
*xhiaB>*i/©l 6§ift:fc<fctfl 7&mtcftffifZ> 
[0096] <^f- h 1 1 >&j£3$$2> X^- h 1 0 20 
*X F^^DOWOT l£Ui>X*-fe? hAfr^m 

#ffii/ccBUSK:tftfju 3>7^x hiiigy*';© 

1 8#ifrfe<J;£M9#»M&*frr£ Ut^:/6 2> . 
[0097] <Xf- h 1 2 >ig£mfc* Xf- h 1 0 

*Xhr&£D2fcJ:tfD3£l^X£*fe? YAipP>WL 
^ffit/TCBUSKaWU 3>:r*XhiIjg^»;© 

2 0#»fcJ;tf2 l#ttfrc*Stt-r^ (Xt^^^6 2) . 
[009 8] <X^- h 1 3>|gjgg«2. Xf*- H0 30 

*X hT**A0LfcJ;tfA0H£l^X*-fe7 bA#> 

£is#aLTCBusfcaj;*ju 3>^*xhiiiB>* 

U©2 2#iifeJ:c;2 3#Kk:tt8W& (x^^^e 
2) . 

[009 9] <Xf*- h 1 4 >?S£^ti, ^f- h 1 0 

^Xhr^SAlLfecfctfAlH^U^X*^* hAj?» 
6g#ffiOTCBUStCffl#U 3>^*XhiIjgy* 
y©2 4Sfflfccfciy f 2 5#ffl(C^ttrS (Xf^^e 40 
2) . 

[0 10 0] 01 112. *X£#-5f$flffl©6 2###X 

U ^X £ N E X T T S Komzm&tzttibom 
[oioi] % &$*>;w%\sVAz<j>mt. zAtm! 

?^TSKEN5 6©rtg£3a£X^#-S|l^X£C 
RNTTSK6 0©rtSitC^-9-C9t)£r^. £X£HF 
oJ^^^OLS BdJ^S^OO^ t> * X *ic#j£ Lt fc 

0, **ttwr», **?ft?j7^®LSBftitffti> 
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^*6*«c*fr3»i&. TSKEN = * 00 1 

r «*x*o£*x£ i£frnjt£c<t *tsu 
x*s## ro j T»htf%*x*»#t2 r i j Kft 
Q> ri j . r 2 j , r3jr*ti«* 

*x^»#» ro j ecfts. c©wr«TSKEN©^ 

?h2, tf? h3t2 T0J tCfcoTC**©^ £X#2 

**<fc tf* x * 3 pi*? ^ ^A^oKfT 

[0102] «CD«U»^iHiai6R4rc*&CD^ # 

3>?-*Xh^^*';^RAM^<D£X£(DiI 
ii®«©7 KUXfeE^3n^4>©'Ctt^l> 0 
[0 10 3] ±EWfcWe«. ^X^<Dn>^+Xh© 
5 % :/U £<Dfr% R AMCCjiiE bftifi, 7 

VtfvAft 1 5>$&L9WCP SW^£rRAMCCjIiBb"C& 

[0104] JJBSWWCtt, R AM^CDigj^ig&J^ 

^tiftiUA ^tf*r*ofc^x^c[>sp^fg^x 
^v^Wdfca^+xhtiHILrfcii*. tow 

[ 0 1 0 5 ] H 1 2 tt. «MH(0«2a>||tt9Kc^S 

[0 1 0 6] HBte*rt»Tv-f 3>3Tlli. CPU 2 
tUPXtt-ty F3£#>6&0, CPU212. 
M0S2 1&, 3TU^X*K*HH/«W»2 2iX9 
7r2 3im i£5gSP4i2 v 3to£SP5 £ 2o©Wi? 
X£*fe? FGRA6&<fctfUi/X£*fe* hGRB7<t#> 
645, i£j£SS5i2, &£Sgfg^3S5 1 tlOlU&X** 

tf. v>f3>aTlifiaggi54£ttABUS<bBBUS 
^6&^2*©F*?^Xr^^tirt>S 0 v^ra>3 
nil ltM4^Sfttlr)^Wti*«DX 
tf#nreBr&*. «TT«, v>fa>=2Tl{Cfi£^ffi4 

[0 1 0 7 ] 5£ffifg5£gB5 lCC<tD, «WS4*«W=i 
> 3 r 1 tC ^ tl T t C <!: * C P U 2 fc ffi^TT ^ 
i. 3TUS?X 5f«*IBbWBP«2 2 tt % U^X^-fet; 
h©KWBL*v-/^a»(»«2 1^6fftn3tiT6. 
^ry7T2 3^S6ff3^ ABUS^C^BBUS^C 
ttffl*»#W3fc<r»J: Sect*. v>f ^nSOfflfai 
^6©U^X^-b^ h^abOJ&S^ fcKU^X* 
S*fflL©l0SlJ5 2tcStbrfeffl3tiS 1( ffi®8S4CC^ 

s. 

[0 1 08] HI 312. HI 2K^§*lfc#2&W©gl2 
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[0 10 9] *?<<*>*Tl\ZVv h^O©IS»(DeO 

mmowtcYwm^^b, f<- 

[0111] HI SfcttWBl/T^S**, ABUSfcJ: 

[0 112] £4b\ ABUSfc£tfBBUSfctt£KSBBI 
S«i#iH»c-ax«*lRrk:jltf tt9HKc& 

[0 113] 20 
[2fci8<D2&ll] tLL^W OfcJ: 5 {c m fl#g l (Diaiifc 

[0 1 1 4] ll*a2<MM<cJ:h«. ftftSlOttX 
WO*****. 

[0115] «3RM3©»W«:j:Wi, n^gi *fctt 30 

cfttcfcQt yyn^-f AOSir^xi'Mi 
[01161 f9«S40^(ci:n«. N*B1 OftM 

-rf^ysy^-fext-sjowsd©, **f<Df#%a*H 
[0117] ftOT5«8B(cj:ti& W*S 1 ©38* 

jmmtttr z t to 

[0 1 1 8] ««aiBCDjW|(cJ:ti». lf}*«l©a&S 
Setter. 3>^XKOiifflfefflr5i»H4JBtt1-S 
4VO«lbWb5. 

[0 119] H*S7^WK:J:n«, i»5R3S6<wa» 
[0 12 0]ifJ;J^8©£WK<fctt«, *X*ft9&;t 50 
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[0121] nmoQwiiictnif, it^sc^a^ 

■**s < *r 6 & to xmwa & . 

[o 1 22] m^mi oomic&ntt. *x**j5m 

[0 1 23] ij}#Sl 14>JWHCJ:til& BW&B10© 

o^mftmmmmiw? * *0 

[02] KllteMfcfeW^JeMaJS^gffli^Sgg^T 
:/a?£0 

[03] PIIUSW«:*5^^v^^un>tf^-^cf>j;»} 

[04] ffiiiikNK«tf&iEamms5 lowm®* 

[05] l^||ffi^CC4d^^^X^^]0g|^C!)teffi(DC 
P U 2 5 <DWt *5W 7 * * - h 

[06] nittMcc^&^x^QoftiLiQoAaoc 

P U 2 J: tf&iUgS 5 ©IMf^T *-<S>^*-t>-h 
[07] ftmteHKtaV&2X9fyQ&*t$®tm<DC 
P U 2 fc<fc jy^SJ 5 

[08] mtkfl^^vs^x^wottiLi^eaoc 

P U 2 £ tfS3£3S 5 ©ttffc&5Vr * -f S > y * * - h 
[09] HS»««:*jttftKai»6©5/— &r>^5 5«: 

[010] HHtt0ytcte^^S^x^(D^n^A^^ 
RAM4 0 2 ©»£«*£©*»££ *f;bfc 

0 

[0111 R^!CWS»X^WIim6 2#, 

&©SW1^L*0 

[012] #a«o»2ojBt«m4voo3> 

-*©fS£g&£ C PU £<D8tt«BH)|?«H 
[013] RftMKWSBRMtmrtH 

[014] miCD^mBKfc^^v^^^x^teSfil 
*TT S v >f * n u > t * - * ©gigj a 

[015] »2<Da»^(cfew^v^^x^teaa 
tt*#r s v-r *©i&su0 

1 U^X*:?W;U 

2 CPU 

3 a>7-**K!ay*y 

4 y*y 

5 SSSSS 
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51 &&mm 

52 5****^ 
5 3 rtAXAv? 
5 4 RAMT 

5 5 V-^r>^ 

5 6 **£i*Rj:7v^ 

5 7 

5 8 3>7^Xhiii8y*!;y FUXUt?^ir 

5 9 ZXZgtniyvi 
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* 6 0 

6 1 U*;^8#U^X* 

6 2 *X£#*f$I|®JSII 

63 U^**-te? H A<&B7^ 

64 j<<*'JIN8PaS 
6 5 =J>^+^hiiiB^-tiJS^ 
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